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&<Dme? hmzmgitzti. mem*?? htuzmtus 
tut**}) h 7 h y ?x§zm.£ti^ r.ne> 

t^V h7/"^?«3V Y-a—nvf— Y MMfrV— K 

jiJSiK $ ti fc n a n d ?ijflifi)c * ^-r s n*m i ie««o 

«0«««*ixTNAND5l]«:fl|j5SU huISNAND?'J 
riW h y :7^iSg$4xT^-5NANDScO^»5H±^ 

f-^yn^^Al^ jltRNANDjljaqt-t-SIilf 
y •h»Sr5M^LTSSgBlf y M&ri'ibigtRN AND?]?- 

:/n if =? A-f<# 7 r — * rt^fCjEfc C X BfiiEN A N OWf- 
•f >'-^/i'SB*i«tOfSSENAND?iJ*sS«E$ixfcBJ^y h 

^ 7 A o t Srffix. fc^#5»tt^«c8S«36B. 

lOfcUTiS&^y F7>-/^^^t5NANDMf 

vmzftmztitiy'u if 7 j**g±%,iti:£±ii- . y Ym 

m*nmmzis\, *rm 2mm.Y7>i?*9&-fri.xm& 
me 7 vm*m&y°u if 7 j±**tt^&[zftm.-r z>tL#><D 



J: t/S 2 ttl*M*Mft icttift $ ixTMSP $ ix-6 

SiJia^y h7V-^^<?)3yhn-^-Hiii)ig 
*5i£ix/i7- Km$ <fc tfN A N D^JiltR h 7 ^v^^W 

•i«t*a»««3ixfc*Ry- Ym&zvmszm i ««g 

M«MK«i <t xm 2 ttflEMMIftttS 2 mxm®. $ 
^S3S#^6E*cW*#&i±^frEtg;ii£E„ 

[fi*«8] s5E^i*m®K(imi®g^y->y = 
^mxtbv, 

itijESg 2 »*m/gJgi3$fl 2is^y v-y^^fsfcii-f y 
flSEfg 3 «m®Jgtt& 3 s § # y y = y 

mliE^ 4 T /u 5 = ^ AS ffc IS*^ 8 IE«c 

^ISSStt^ffcEtSSiii. 

— i? <D7°o if 7 M.tfft£>jn5> * V Y7>iSx?tf&&: 
0a59««ESixTNAND?iJ«r»fiEL, fliENANDJiJ 

^lEtS^SWx— 9 7u if 7 A^fii-Cfe o T, 

^ h«A>ibjl^NAND?iJ^-r>-4./US|5(DS;fi:$r7'n ; / 

■7u ifj^-r^-^f-^^mz.^- DTb5I2NAND?iJ^ 
ir^^aJfc-it/S^NAND^J^giBE^lxjtBlK'y h 

y^A^tT^ilStSr^-rSNAND W^W&Vk^mfr 
S2««S<D^- *zfuif7 A^-fe. 

i2iifj/ hmmizmmitztt. mtzmifflvv y&m 
&mi$.-rz&mim¥7 hmaxxfm2me7 hmm& 
mi&i-z&wi2mii , 7 Y^tmmmtconnz^tL^'tim 

« h7>^7,^^Lrt«ttlCT-?W7'n/7AiS; 

ftt>tiZ**\) Y7isi;*91>m&.®m.fmi&L&1rLX*: 
ix^ttm 1 N AND^iJio it/^ 2 N A NDJiJ^rlSfifc L % 
NAND?IJ*3J;U;^2 NANDJIJ/JW h y 
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h S |*3ft 7 - K* fc SE*-*- 3 JB 1 N A N D ft& 

<tU ! S2NAND?lf-+^^©Sfir?:iti;7 , n/ 

7 x±n j^fti, 

fltSESS 1 N A N D FJiS «t XffS 2 N A N D PHO o *> X #38 
«19JcD N A N D >^/uSi5iJ <t t/SSfcN A N D jajjjs 

Ky hmz-ftmZfttzs'uy'^A.&it&ittzyay?^ 
1-^7-?lftmzfcCX±e-y hiUlciSm^-fr-S^© 

StR?- KlgMC^n^^AWEtrRiaoL-CWCfll NA 
N D VMi £ VSS 2 N A N D^JOT 5 *> -eilt^ffi!)^ N A N D 

KJ£ C X BufE^ 1 N A N D #1*5 «t 2 N A N D W<r> 0 
*>-eiS^{B!)<0N AN D#j^-Y VJfc/UHNDttfirfc.fc 

hail, — *<O^SBJw*5^T*ix^ix#JS:rS&l«15c 
&fc*5^T*;h,^;ft*tj£-f-sSg 2 ffiR h 7 9 
5fc*ro7*y7^-v^{c«ij££t^!g#3ii o£«<D 
13] flllSESil 1 H t^y hm<otmmitb?> 

n&tfx 1 ©1 f •/ n»*fflcD^ 1 mmmmm&zvm 2 

St. 

[sf*3Sl4l fitter y F7>v^^ll7n- r-f 



ffcZtitz'?— K»ioJ;C/NAND?iJiSgi l-7>y^?m 
MWMtt «t IB 2 2 *®gK-CJgfi!c $ 

«5?eei tr y h mis x xi-r y f- * - ^mttm 3 mwsmx 

SfrE^fy MI«:m4#«JgS-C^fiE$ixr^5i9*« 

[2S*^i5i HtEm 1 1 m s # y y 

=>g-e&y , 

fi5Em2i»ssK«:^2SB7jfy ->y =>s*fcii^y 
HuEm3*«sK»i»3SB^y ->y = vgifciitfy 

Ht2E»4a)tmSK«:r/U5 = ^-6.et?fc5i9*^l 4 32 

[?S** 16] ± ^ y H875S^ib«)S«E^gi4:^ LT 
*f-i<CoT^J*-(6]lcffii^$ixfc|gliijK'y hiS»ib*«ta ! 

m2m*-y hmmicmmitzti. m&mimvy hmm 
zm&i-z&mime-y hm&£vfZ2&\t?y hm&z 
m&+z>$r , %2m\Ky hmtmmmtcom^ti^iim 

h7>i/x?£ftLXm%ftlZT-?<OzrBy' : 7 2*i>i 

'ntitizt^y Y7^i>**tm&mm.m&i&zixx*: 

tt^ivm 1 N A N D ?aj:f3 J; ^ 2 N A N D £«fiK L » 
fltllES 1 NAND?Ut5J:0'M2NAND?IW5-=? h y 
Eg£iX, R—ff(D^^e y h7^^?ffl3^Fo-^ 
K*lK«SE£n-C/,£.5NANDMtf>* 

m*>5>SSllRy- Kj»ir3?M-T5m 1 NANDWJ3 
JiUm 2 NAND^iJ^-r >^SBO«^?r t fc |C7*n y 

flSSS 1 NANDJiJjoJ;0tM2 N AND?iJc7) 9 ^-C^il 
f?«iJW N A N D mf- -V >^./uS!5*3 «t A N D^Ji5 

mstzixizmry hmicitm.ztitf7'v?' : 7J*£i±m&L 
d nf- y v^^sntj «t (7 m a n d ?ij^s«e $ ix/t si 

ND#liS,fctffS2 NAND?iJ<0 9 *>"Cil^{fQcONAND 

IgJC-I- 7* n if =7 J* o ®g t & Gi- Z N A N D S 
^FSISt±^»^E^SW7 - ^ 7*n ;/ 7 A^-ffi. 
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* ? £ 7> L T S ft I C r — * <D 7* n ^ y A. ii ft fc>*t ■£> * 

h7>i?x9 tm&m $ tix n a n d m& 

fl?fi£U hSENAND?^-^ h y t? Ts&MZiXXteZT 
[fg#J3l 8] UBif? hiStt, ^rix^iix-*? 
aJSUfcEtg&g. 

tfi*^l 9] mTESftPWBItry h&&te. Mb* 
¥i*<*E1g&E. 

[3}#3i2 0] JfoEmi Bits' Mft«£*/£-r-5€-Sfi 
tz.m 1 l^fMfPlftKM«$*i,£ JB 1 ffi^E h 7 > * £ 

m$5,m2mvy vfo&zm&.-tz&'%2mKy vm*. 
mmcfflwztizwi2&Gih7^i;x*&'fri,x£t?-? 

h«(c^j5S$ix5SS*3Sl 9E«ccD^#$M4¥*&E1g 
fc*lSNKW«Pill»c«l»Slx5*l«f«h9>i?^*«r 

m&m2mev hmmzm}&i-z>&?g2me-y hmt. 
ffimmifflvy vm^^y mnc»i*sii*— 

mi^m^iX^m2mi^h7>^^^i:^LX±tf y b 
3 it 5111**1 9Ett07ff»tt^*me«UR 

Ec 

[Ifjfcjg2 2] ME^^y h7>i/^?ll7n— f -c 

2 0E«(D*»38tt#i*f*:iEtg&g o 
[«#«2 3l ^EfBl*«SRli^lJgSsJ?y->U 

iifiE® 2 WmgJgttJg 2 /§ g # !J -> y ^ v/g £ fcli* y 
■y-'T K«"CS>0, 



h5e^ 3 mm.i§mt±'g 3 js g * y ->y = y 

§lTEfg4gtSSBiJ4r^S = ^AS-Cfc5M*3S2 2E 
eo^«^tt#*<*Etg3£g. 

[0001] 

[0 0 0 2] 

[t£5fcO&ffi] {£5|5, EPROM, 77r>a^*9f 
hznU^hn>SEA («TCHE) IC±!)7n-T^ 
ORfiOT»SM4i|«»*ttaigaiB*t±aE-C*>o*:. L*» 
lis 2m<n* ; £V by>i?x?xim<ot'y = ? 

[0 0 0 3 J K±0>«UM»5>, «»<lro>-ey h7Vi? 
**£K^J«^LTNAND?J£«fifcU 2iWNAN 

^^y*s«ie$tiri>-5 0 

[0 0 04] -WiNANDl777->a^ ; lr!JICj3 
l^-C. ^*i(lf^l4, SKNANDf l l7 , n y y~ <D£.7 — K 
I9(C0V, ^il«NAND^j7-n y^CO^:!7- K»*J«t 
tf^y rW«OSIK{cS5«lE (fci:x:lf2 0V) 

-tWig^ iltRNAND?iJ7 , n 5/^(0^^- y h 

[0 0 0 5]—*-. t'— ^<D7*n^7i»fbmi, StR-f 
-5*7- KiS(rSfic^nfcp<^-y (,> 

(tztz-til 8 V) Sr. 7'a^7i»t-:ii (1^-^) 
H l-7^^^i;nfctr .7 hil;ov > /c 
^7^5r^it-T-<# (Of-?) ^^DF^v-^^i 
SHRSnfelTs' h«UC«fMtt£E (fci:xtf9V) 5rPn*D 
ya^^-A-r^^iSeiy^ y h7^ 

V-7M.T, fcixlf2VSg(c/j:5„ 
[000 6] A*5NANDS77y>a^ ; e!;i;iJp 
Tli, T-trcny'uy'yA.isjiXfm&t t>FN(Fowler 
Nordheim) h >^^SaglC X 9 ?T 5 IMf^iiftSr^ 
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So 

[0 0 0 7] 

-fftfc>*>, NANDS77 7'>^^^y^)f-^yo^ 

y MftJc«-LTtt«fnn«flE (fctxli9V) 
!&W**>6. ^-^mffi-C^tr^ Hft*»tt, ii«5 1 
K ^4 9i3j:t4 0 0 0*lcfc45fcft, ±E 

?7J*/^V 7 T 7&LnofZib. &-7xi? 

[0 0 0 8] ZCOtz.#), 7*D^7V<!i77>fiaaJ 
#<ft<5<!:. Hf^/n^7M«J:^ tfL^n 

3 ft* M^n^yAtfBitis, 3&fctt. 

sfc*tf*>0, ifcfcWlciNf X#*#<ft5. Lfetfot 
ft*. 

[0 0 0 9] ±JSUfcB«j««r*8fcL-C. ffimJBE-C^* 
try HJ*(Of-^7yf@8<DW7!? haPSAftN 
«TO£iUcM*3ft-o*S. 

ti: IEEE JOURNAL OF SOLID- 
STATE CIRCUITS, VOL. 30, NO. 
11, NOVEMBER 1 9 9 5 pll52-pl 
1 5 3(^I^IE^ #XXfF i g 5-F i g 6 0 
[0 0 10] ±»Lfc£*HcH«3ftfc7 f --*^B^ 

^jK^ftAcNAND^JSr^n—^-f >^*t(Bi Lt, 

9— Kitft{cgttD$ft5^WE (fctiKiov) ^ 
§i^77 , y >^(c£9. S«iW*c#MEi-5. ^(Ogift 

[0 0 1 1 ] B2 811, ±igLfcir/u^y-^ Mbfm 
J: 9 NANDS77^y^^^y(0f-^/n^7i,J: 

[0 0 12] Hi 2 8WANDS77^>a^^!)lt 



til i*<^NANDjyjca:3Rj»«E*ixsy^y 

^^^<0«fttt--l 6fflfiflC^— »tt-C*,5 0 H2 8IC 
*5<^T, BLa, BL btef;y h»Sr*U tr* MSB 
L a iai2flfl>»«? h^S?** ST 1 a, ST 2 a, 
*5«fctf4«0>* ^-y h7>y^^MT 1 a-MT4 art* 
I^SjxtNANDWSSJtl5o tf^h 
«BLb(Clt2ffi(OSRh7>^^^STI b, ST2 
b> *5ctU c 4fflC0>^e y h 7 Is is 7» ^MT 1 b ~MT 4 
b*S|t^JSa«SftfcNAND^WStt«i$ft-5 Q iliRh^ 
>^*ST'l a43«tlfSTl bttaiRy— h^S L 1 
(CJ:9$iJfcP£ft, IRh7>^^ST2a^J:O f ST 
2 b{iil^y-h«SL2lcj:9»Jffll3ft*o *fc. * 
^ y h7>y^^MT 1 a -MT 4 aioitfMT lb- 
MT4 bti^ft«eft!7- KjftWL 1 -WL 4 tc£ 9 ©JfflJ 

3ft£o 

[0 0 13] El 2 8£ONANDl77^ya>^ 

!Mc*5V^C, !7 — KttWL 2£igftLT^— 
^Sr-r*4§#iC. MT2a^7 e n/7^SrSJht^^^ 
^ y h^>v ? ^^-Cfo9. MT 2 bs&ST'n*' 

[0014] atRy- h^s l 1 fcm^mmvc 

C (3. 3V) , mm?- h&S L 2K»J*«JEGND 

(ov) ^wiosft, ^n^^^iL-r^^y h 

7>'^^MT2 a^Shfcfy MBBLafCWK 
1EVCC (3. 3V) , /P^7Af-:#>^y h7 
>^^MT2 btfflMfcSftfctr* hUBLbCfittt 
JEGND (0 V) tfRUWSftS. Jfctc, «fc!7- K*W 
L2i:7 p n^7^1EVpgm (fcix.tfl8V) ^ 
^iSiR? — K«WL 1. WL3-WL4C/^iaVp 

ass (fciitfi ov) *'HUm3ft<5 0 
[0 0 15] ^n^7^^r^ih-r-<#y^-y 
F7>y^^MT 2 a^»«Sft^NAND5lJ<O^Y> 

Lt«»!7-Ki (IB2 8fC43V*Ttt3 

^iEVp ass i^f/^*y^y 9> 
* h*ft^n^7^»Jh«£E4-C±#LT. > * y 
F7>y^^MT 2 a^(Df-^7*n^7A^gjl:Jtl 
5o — *\ ^*n^7^-r-<#^^-y h7>y^^MT 1 
b^SHKSft*:NANDJijO^^>*/^SBtt»fl6«BEG 
ND (OV) tcgg:^£ft, SRl7-K<»*C«iaiSftfcr 
u /7AIEV p gxn£(O«tt*tCj;0 % >^-y h7> 
^^MT2b^7-^7 P o/7^^4^ % 

v*^2VlS(:45 e 

[ 0 0 1 6 ] m 2 9 ( a ) , ( b ) tt, ±a L/tt/U7 

t'— * hSj^«rtftw-r*/ k c^oia-efc9. E129 (a) 
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^ 029 (b) &*<nnm®t&wvhz> 0 

[0017] 029 (a) JC^T. VCI1!7- K«SW 
L (3>ho-;uy-|,cG) JCBl^O-r^mJE, VFI2 

c- c h^y-^/KWvjtgcg^^^tr^^y h 

7>^^^0^^>-^/ua5Sl:-Cfe^ 0 L- de 

£>5o 129 (b) K*3V>T. C- insliin 

^ic- onoi h^/uBMbfltSic- t o xcoeS^J 

Br=C- ins/ (C- 
[0 0 2 1] irC^T, ^n^^A^Oir/u^^— ;* F 
■MPfciS^Ttt, (1) S;^VCtt-*-^<T<Ol7— K»S1 
iD«EE^SD«3p*SJi:*5^ -8«4NANDi77y 
•>a^*9«C«v^-CH:NANDJ««r«ric-r«l7- K»* 

'<*«EEa«3tEtti:*5. J:ot, (1) (3) 

5 ft 5, 

[0 0 2 2] 
[&3] 

Vc h = B r *Vp a s s — (3) 

[0 0 2 3] Lfc^oT, Br^O. 8, Vpass = 
10V k+tll£, Vch^8V£/j:9, 3E^d^7^ 

[0 0 2 4] ±»tfct/U7^ Him:J:5NAN 

[0 0 2 5] L*»U ±&H:si'7zr—xhW}ft$:n$L't 

6-0. 8£;*:t <-*"5i£J»dSfc5 0 t/U7y-^ 
^B r &ftftVM§£»f±« NANDWft^ 

SfiVchW{;l#L4i^J!), El 2 8<0«-e«\ 
#aW?*^y F7>^^MT2aMir^7'p/7 
A^m>ft£^fl£tti6S£>5 0 /^mvp ass 

£SS<f k\z£ Oft^ffiVc h£fc*>±r? 
£?£-r6£, ®28<7)MVIZ. itmiRt^y h7>^ 
^^MT lb. MT 3 b-MT4 b *C*t LTR:/n ^ 9 

[0 0 2 6] NAND|77y^>*!lOT^^i 



[0 0 18] EI 2 9 (b) cD^Mffi[BJ&lc£9. -fe/u^r 
— * h » WO N A N D5>Jf t y^^Stt V c hi* 

(1) #:v&t>£tiz 0 

[0 0 19] 
[«1] 

V c h = B r *VC • (l) 

rr-e, BritTIB (2) ^-e&tiztiziz/u??—* 
o. 8fi*«R*-r*. 

[0 0 2 0] 
[»2] 

ins+C- ch) ■•• (2) 

(2) s:<t?jy-^/Ku^>tt»s®«Sr^tf^^y 

F7>y^^ft^S«lC- chSr/hS<f5 
9. ^OfcftfCftNANDSi^^-y TU^t^M 

j«sn*pffl^ 3 i/uffl«(ops : P*B*ai««rfi<»3eL 

[00 2 7] ±eoj:3fcPffi*tt*>»*«: 
ffi<»*-rtttf, 02 9 (a) JwH*Stt5S£Jii£^ 
9«L- d e priS;*:£< #oT\ ^9-;*/U— IHttdMS 

^>*/WM*0ft&< 49, t>^Tliift*aYt^3Sa 
"C*ft<4«. o£9, a*ONANDS7?^>a^ 
-=ey 07^*>f *«Sre«t, t;U7 7'- ^ h#MPB r <0flt 

[0028] 030 (a), (b) L h l— K 

^^^Bi^^^-t-^^^-r^^o 03 0 (a) (C*5l> 
T, 1gf4{i^^ y 7 W>f P WE L LiRSN dope*:, 

0 (b) M*3^Tf±, iili^P7WPWELLS 
SNd ope?:, KEttitt^y h9>^***5<fct«Mi 
b 9 (TR) 0^^^>-^/K5S^.Lm i n 4:^ 

[00291 030 (a) JCj:9, ^7/-^ h#jip 
B r 4-5E^(C5i«i-5fcft(C(iPWE L LMNd o p 
etft<RSt5*W«*>9, 03 0 (b) (Cj;9, P 
WELLSSNd o p et^Rmi^^y ^7^ 

[00 30] t ^5"C, «*ONANDl77-7V'a^ 
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[0 0 3 1 J ±JSLfclB«jfi«:lWifcL-C, *?J±Jjfa(D 

XiR : *S*$fF4 9 6 2 4 8 1 dfcJttSF i g 2<73>^£ 
yTWS^tfF i g 3<Ds<?->>l"CT * hEL 
[0 0 3 2] ±a*LfcX»fcBI!*SixfcNANDS7? 
yi/ay^UU, SvMzttifco-CEBSJxfcNAND 

[00 3 3] 03 Hi, ±a>L^X8RtrBB^Sn^iNA 
N D S 7 9 3/ * ^ * ]) <D * * V T £ »-r El -efc 

[0 0 3 4] SI 3 10NANDl77^>a^^!j|l 
2*WNANDjJ#»«Sn, #NAND3»J(C4ffl*» 

*©NANDMlCitWfflfc3fta/*!> h7>^^(^ 

6«a«iS— j»W-C*>5. S3 UCJSV^T. 
B LI*** HR4r*U Sgetr^ hi»JCttSvMC*ti:* 
52*ONANDMNANDa«ttfNAND b jd*ttJft 
Sixths. NAND?JNANDalt 2fli<DiIJRh7 
^^STla, ST 2 a. io^LMlSO^y h9 
>^^MT 1 a -MT 4 a, h7>^^ 
Pa s s -TR^a:?iJ»«ESn-C«fiJcS*L5. N AND 
MNANDbli. 2 h 7 ^STlb-S 

T2b, SJilMfiO*^ V h7>y^^MT 1 M 
T4 b. *5±t*A«;* F7>"^^P a s 5-TR*'flt8l 

[0 0 3 5] JMRhr^is** ST 1 a^^ST 1 b 

Mh7>^^ST2a^<t(;ST2b|j: 
SltR^— h^SL2{wcttJ ©Jt£p£ix. S/i^^y h7^ 
'^^MT 1 a— MT4 aJS^tFMT 1 b-MT4 b It 
-t*l-?ftI7 — KjftWL 1— WL4CJ: 9 f&J$P£iX<5 0 r 
rr% NAND?IJNANDaO/^h7>^^Pa s 
s -TRiSigtR^- hi&S L 1 biCj:g»J»£iv NA 
NDJJNAND b <Os<^> h9>i?x*P a s s — T R 13: 
St^y- h»S L 1 a lc£ 9M»PSixS^ 
* h7>y^^P ass - T Rli?-* V-^fflHC v 1 > 

(p) ««>Na?MttJi^»asttr«9 % m&iv-b 

fc^ot, El 3 i^^!/7Wi:i3^m 

b^n — u-<yU-C^5®^tC{i, NANDMNANDa 
•Cfe^g^lCliNANDMNAND b#f * h«|B LlC 



[0 0 3 6] 0 3 2I2S3 l^)NANDS77yya^ 
^y^-yK7n0-Cfc5, *fc. S3 3 

(a) , (b) ltBI3 2<D^->l/>f 7!> H2i:*5»t 
*T^Y*«iS»rffiiaTS>>K S3 3 (a) liA-A" 
*|fil^5>^ S3 3 (b) ,'2B-B' *|6j*»e><^WrffiBI 

[0 0 3 7] S3 2*Sj:tfS3 3 (a) , (b) \ZtS\,* 
10 0li^»*S«, 10 1tt«y7W««^ 
MSh5PS^x;um I0 2l^^y h7>y^ 
*oy— ^isj:!* Kwr >-NS2!£»:Jg, i03iivss 

E«*5±tfK'y h = h»(ONaait«Ji. 103 a 

^^»<oy-hBMt«. 1 0 5 a ttLOCOSSH^ll 
m\3R. 1 0 6117 n-f>fy/y-Mg^t$i 
«@tf!J^y 107teONO-3g*fe 
1 0 8te>^D h7>^***5j:tf2lft 

«U 112att r/u^ = ^^idj»T<^«ra*6«JR, 1 
1 3 ali7;u^ = !>^B»T©3^^^ h*-/^ 11 

[0 0 3 8] ±iELfcNANDS7 7 ^v^^^y CO^ 

^y7wc^i>m f^hiW7^h^7^ 
OT/u^^^Affij»tffi«:Si:<Dtrs/ b^>-*? 

XJFt— 9 =7 y^mi&to WT* bte®g,Xt>Z> 0 
[003 9] L*»U ±K.L1t**\)-TV"*C&* #NA 

n D$miz i ieco^^ h7>i/^^ ££#{caw»jffi-r 

[0 0 4 0] *>a>S**fc:«*T*$iX*:fe 

Bf^icli, e-y Mftftox— ^7 7^SKowr^ 
wtCW. *5§WI2#^IK)I1 ftRft 

[0 0 4 1 ] 
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ftfcBiey Yt/HOo aRSixfcffiEBItry h£«rtB; 
Sit, fflrEBItry hj»^5*>a«*n*^ofcBJir5f h 

[0 0 4 2] *RWtt, £b-y MttfffiKtMM 

> * * ^SSfflffi^JSSc $ nt N A N D m L . 

WENAND^^ h 9^^EiSftt45NANDS 
^^IWRtt^flM^EttKB-efcoT. r-^T'a^^ 
ftf£B#, a«NAND5»WS«E-rSBIfy HJ&lRLt 
SttBltTy h«l75^e>StRNAND^J^-W^^(^m{a: 

^t-^^^-^rt^tCJCUTfinENANDjy^^^/U 
tt*5J:WSB[NANDW«*«aFlxfcBltr2x hfftfcfttt 

[0 0 4 3] ±fy hMtffflbftffiR 

LT*t i ftotJWSrmicBISiifcl l BJ tr y 
M*«*J J: t«B 2 81^:7 h*«KBMHfc**K «TE» l 
BJt^y HB»«r«U«-r6#*iBIK'^ h«M3«fctf3R2BI 
tfy h*»£«j5fci-«#*2BJtfy ^^R^^ttiilS c^Pfl 

*«S*fC*Jx-?ixlSl NANDJ943J:tfS2NAND 
M*WJ*U SuEJSl NANDW*3<tt5JR2NAND5iJ 

a 5 ^ h y ^*ffiB£ix, is]— tro^y 

«J3J:tFIK2Mb p y H»£a*LTS»Mify h«ft»& 
^^IR 1 ^- KHiSStSUi NANDM*5j:t«B2 
NAND^Ift^aiOSfi^t t«C^n^9AjHjfc 

fflE*lNANDJM5£tf 
»2NAND^5*) -C^a^fliJO N AND^jf 
^»*5itfSttNAND5!l^««tSixfcBlK'y HftJCX 
m * tilt 7u ?y J**g±ntiL& 7 a -« r 4 > ^ttlBUffi 
»Lfc**, a«fl9^NANDJIJ^-Y'>^ffl*3«tt/a 
KNAND5IW««SJifcHCy 

7A«JE£WtaLT1iirESR 1 NAND«l*5j:tf»2 NA 
ND JUCO 5 %^a&flSON AND JflO*S*K!7-- KtfHC 
SScSixfc^y h7>y^^-gl:^-y/n :/yi* 

[0 0 4 4] *xna7*Xtt**<*£1ISB 



e^LTia»Lfeis»»oBitr5/ hm&t. mtzm&m 

OBI try h»»OffificO-(OBIfcry HR»*»bffi*<0— 
OBI try h««ra«LTB5E±K'y 

ffiEBitr y h*^»^£on«c-*iv«x 
»R F7>^^^ ttf^WCr- *<Dyui?7J± 

timt>tiz>*~v by^itxp&m&mmpmisiztix 

NANDMSrflWEU ffiTENANDMdW h y **KH 

[0 0 4 5] WEmftWOMfy M»W«: % 

*or«^«c»*ftLTEI»Sixfc«iBlK'y 

[0046] *&w<D*w&&mw{*se t fem&. tct± 

«NANDBO^*«tt*:«|fl:E*»ltiCj:nii..±ir 

#U y^ey hy V^^^^^a^y^^r^jh-r^^^ 
F7^^tfc§8^ ^KNAND^t^ 
/u«BO*ttS:B|if y h8^ltyn^7ASJh^ 

atRN a n d ^ -r ^A^om&S: T'n y 
4fcS^*«rs**KlttfcLX\ 3E***«r*Wc*'> 

fBB©Kr*H,**ift5 c *fc % !7— KJH8MW 
mffO^S^7 9 NANDyiJ^>*vUgR 

[0 0 4 7] N A N DS^Fff Stt^Wft 

msttfeWiBHry H»»*5^: 15*2 81 try hi«#ic|SS 
■YtStifc^^eyTu-fWrttrtti^ IKMMHOH tr y 
hlft^fe^LfcNAND^J^^^/USBO^o^^^ 
«ih«fit«r«»Lfc** % atRiKSOBJtr y hmfrttM 
LfcNAND?(l(C#LTatRW(C^-v?^n^y^$rff 
9„ Lfc»ot, »<^±fy Ki^^^LT^a^NA 
ND?iJft>^^lfi^7 > n/7Aiil:lftJ*e?E 

h^0^yA^fS](7)fy^^lIfDT#5^66, T/U^^ 

^-^iBitlltaHRJl <bcofcTy hioJ:tr^— ^y 

mm>E.<D!§m$ y^y >i/fci: 19 NANDJiJ^^>^/u 
SiSeo®ffiS:±^$it5iryU7y^— ^ MiffilttJLT, 

[0 0 4 8] *8fl^)NANDS^«»tt*i* 

E«Kincj:ixtf. y hm&&&<nw*mz.igi$m 

com ^ y h«s$jcpg® it Shfc^^yrw 4 l 
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T^5 0 Lfc^oT. ±¥y hm&Xy^jjftait^y?- 
[0 0 4 9] 

® i i »m«ioNANDM»tt* 

[00 50] Ell <BN ANDSTOXtt^ttCfltSK 
^Ie]SSS£3 0. #5<AoMMB4 0. J3«tt/#EElHlB5 0 
[00 5 1] Hi^NANDS7IV9S1£^V»efSS> 

fc2*ONAND3aW»b*5^ ; ey T WSr*TT5 fctf) 

*lil6*, MlCy MH**C«KSJxfcNANDjlJtt 
6 4*. #NAND^J(wil[5iJ«Sg^n5^^y h7>y 

[0 0 5 2] ^^ey7Kl0(Cio^T, MB L a . M 
BLbil±try h»4:*U ±1^2/ HaMBLattBlf 
y h«ftSBLa*3«ta f SBLa* iCttJBffcStu ^fcTy 
^SMBLblj:|l|e'7h»SBLb^3J:U J SBLb , K 
MWffc3*tTV*ft. BJtTy h»SBLaliSah7>v 
**TG1 aSr^LT^tf^ h»M B L a lcftjg!£n. 
8Kh7>^?TG2 a Sr^UT^y ft-^»PC 

^^TGla' Sr^Ltif y KigiMB L a 
it. SSch7>y^^TG2a' t^LT^IIf-t-^ 
*PCLIC«|ft£ix5 0 M^H»SBLbli«Kh7 
^#TG1 bt^Lti^y hi^MBLbCgSJ 
*U S«ch7>'y^^TG2b^Lt7 P !ift-^ 
PCLJcSSUISixS. MtfyHftSBLb' te^SJh^ 
>^^TGlb' tr^Utify hlftMBL blCftM 
Six. SSh7>^^TG2b' ^Lt^yf-t- 
^*8PCLJ£«Sc£ftS 0 

[0 0 5 3] Jftffih^VS^^TG la. TGI b tt» 
MMfWTL licj:9«|«ldn. 88ch7>y^^TG 

la' . TG 1 b • tttfcHMMfcTL 1 ' IC* 9«J»3 
it. Mh7>y^^TG2 a> TG2btt»«»J»« 
TL 2\Z£*)m'&Zi\, Sfih7yy^^TG2a' . 
T G 2 b * tt»«fHW*TL2' IC i 9 $]{*P £tl% 0 

[0 0 5 4] Bl^y USSBLattNANDMNAND 
1 a 3o £t/N A N D 2 a(Cg$fc£iX. BlbTy hSSBL 
a ' {1NAND?'INAND 1 a * JSitfNAND 2 a * 
t-J&ScSiX. SI f :y hSSBL bltNAND?'lNAND 



1 b*JiVNAND2blC»|KSn. »try h«SBL 
b' liNAND?jNANDlb' feit/NAND 2 b ' 
(C^MSitSo ftNANDMttaSRh^^^^^iSJzV 

R^-hSSL (SL 1 ) *Jj:VI7- KtfWL (W 
L' ) lc£9 3?J$P£ix5 0 ±f-^iMBLall7-^ 
7 5^EKgSAalcS«Sn* i^FiSMBLblif 
— * 5 yfBBS A b l£»ffiSixT^5. 

[0 0 5 5] #JElHlK5 Ott, f-^/n^^Aft^ 
(cKSmvpp*5J:aJ^ia«jEVM4:**U. n-^n 
-y2 0lC7 , n^7^1EVpgm (VPP) *5«fct>V< 
^IHVpass (VM) Sr^jf&L. ry^-^-^ISP 
CHC7>u?7M>*g±<o7 > \)?- + -iSm&V p c (V 

M) *e«&-f * c 

[0056] 132(1. 01 (ONANDS^IM^i* 

t-E)-efc£#. 2*w£hr y h»t. &±try 

[0 0 5 7] l2 2lC:fc^T. ±Vy h#!MB L a tf 
^/ h^SBLaiCPg«<t:$iX. ifyH»MBLbl»l 

LaliggEh7>y^^TG 1 a^U±f^ hiM 
BLa(^8t$tt. S«h7>yX^TG2a^lt 
/Ijft-yiSPCLlC^^^c MbTyHISBL 
b(i»tt h7>^^TG 1 bSr^UT±tTy h^MB 
Lb(CfeK£iX. !»h7^^TG2b^U^ 
Jft-S?»PCLl:«KSft5, ffiKh^V^^T 
Gla. TG 1 b (ISttiHMJKT L 1 IC J; 9 WHSil, 
«Sn h7>v^^TG2a, T G 2 b l*S8E8iJ®i»T L 
2{Z£K> fel'l&cStlZ> 0 ©jtfy hISSBL a {CI1NAND 
?|JNAND 1 a^<tTOAND2 a^SttSiX, BJtTy 
hiSSBLblCHNAND^jNAND 1 bioitfNAN 
D2 b*«*«S*t-CV^« 0 

[0 0 5 8] «"NAND^J(i^tL-etl2ffl^SR h ^ >- 
y^^STl, ST 2. iSilMffltf)*-*!; h5>"^ 
*MT l^MT4*5itJI]«ttSix-C«lJ«**t-Clf^6 0 N 
AND^JNAND 1 a 4o«t t/N AND 1 btCioV^T. 
Rh7>y^^^STl|j;a^-FSSL 1 He <fc 9 
»J«Six. h7>-^^^^ST2lijl^y- hi^S 
L 1 2lZ£ QfflWZtl. ^ti^^rV h7>y^^MT 1 
-MT 4tt-tn^iX!7— KSWL 1 1-WL 1 4«C±9 
fflWSiXi, NANDJIJNAND2 a^o t tU c NAND2 

bfc*5i^-c. i«h7y^^^ST iiiStRy— h« 

S L2 UCj:0HMB3ft, il^h7>^^^^ST2li 
alifc^- hi»s L 2 2 let !3iM»$ix. t^^^ey 
>y^^MT 1 -MT 4^tl^'tl9— Ki&WL 21- 
WL2 4IC£9«MlPaiX*. H2tf)«tfi:*^t 
12. GEH-b. NAND?iJl*fC4®c0^^y h7>y^ 

*oNAND^jfca:^jgSc$ix5>^y h7^^o 
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[0 0 5 9] B3ttBl2cONANDa^FliJ6tt*ait«:E 

[0 0 6 0] @3^<tU J El4lCjdV>T. lOOli*** 
1 0 l«^*57W««Wj*Sft5Pa?* 

/HHtt. i o 2\*t* y h7>^^(Dy— **5j:tFK 
K^NSfeti, i o 3<*vs sKJMsiVK'y 

hsoNiffiti, i o 4 a h >^^mtm, i 
o s&mvih^^isxfn&y—hmtm. io6it7 

-hm«> 10 7ttONO-3Mi£ 10 812^ 

Jiy^^To^v^^h^-zK liittsile'^ 

1 1 2iir/u^n>?i,ia»Tojgrajffe»s. i i 3 

[0 0 6 1] &fC, [2 l;fc£U^2cDNANDSPF«?g 
tt¥*(MBtMM fw^ 6 f*- * :/ o if 9 A ftf^C o V > 

2£SiRLT^-^:/n^7A£r*»£«C, NAND 
^'JNAND 1 a rtcOMT 2^yn^7^4r^±-f-<^ ^ 
h7^^"Cfc^ NAND^iNANDlbrtO 

[0 0 6 2] £i\ SM5cSJ$U§T L 1 (cScJfe®BEG ND 
(0V) &mn£tim*v MRSBLa^J:C;SBLb 
^±tT^ FSMB L a^<tt5MB L b a*S>«J *>«$*xfc 
ttlB-C. ttfftfflttPiRT L 2 K^*«JEV pass (9 
V) tWttoZti*. ~tUz£*) s MtfsrM*SBLa*5 
J:tfS B Lb^yft-ySPCL^^>7 , n/7AS 
ikO^y*-*— S?«BE (9V) «c^m^ix5 0 If^fC. 
aStRy- h$SS L 1 2{C^«6mJEGND (0 V) asHMJD 
Six. IRy- hISs L l lisitfy- KSWL l l- 
WLHC/^SEVpass (9V) &mu£tlZ 0 
NAND?JNAND1 a*5J:CfNANDl 
b(0^^>^/^tm\f y hiftSB La^J:t;s B L b 
£#LT^n^5AS5jh«J£ (9V) S^SmSixSo 
Ctf>££\ ^SR^NAND^JN AND 2 aioJlt/NA 
ND2b(Cio^T{i. I^-hiSL2 1 f S L 2 2 . 
i3<fct/7- KftWL 2 1 -WL 2 4 C^tHGND 
(0V) ri^iD*ftTl*5(&-C\ SttNANDJtlliSle' 
y Hiitt 9)1 Six, ^^y h7>v?^^jc«i®E25SRl 

[0 0 6 3] &fC. 8«Ba«TL2^Sifi«EGND 



(0V) Jcar*>T« r e>ixT»Ie'y HSSBLa*5j:CfS 
B L brt^y ^IfcPC L^5>SJ9«Slxfctt!B 

T\ WJMTLl^ifEVCC (3. 3V) {Z 
iL%±\?btlXmVy h&S B L a *3±VS B L b 7)^ 
tT y FiMB L a*5«fctfMB L b«C»«g$ix5 0 
T\ ^n^^A^Jhi-^ty^ y h7>">^^ (NA 
ND 1 a rtOMT 2 ) $*xfc± fcT y M6MB L a 

llf^fHVCC (3. 3 V) (C x yn/7^t^ 
^y F7>y^^ (NAND 1 brt^MT2) 
ixfc^K'^ HftMBL btt«ffi»EEGND (0 V) (C x 
-tix-C p ix»«-r«^ f --^9y^BK«:^LT»*Slx"C 
V N 6 0 ^Ogl, NAND^lNANDl aOf tV*^ 
BfeitFmfy h^S B L a Ii7n- 7^ 
*^n^9A»jt«ffiJC«»$ix5^, NANDJIJNA 
ND 1 bOft^te^Wl^j; hgSBL b(OZf 
u^^A^ihmffi^e-^ MftMBLbCftSStl^ 
f^B$(C. i§t*!7 — K&WL 1 2<D^0lBE^7 p n^7^ 
iffVpgm (18V) (Cfir*>±lf fens, toft*, 
NAND ^ij NAND 1 artO^-^y F7>v 7 ^^MT2 
tt^n^^A*ih«EEiCJ:OfH*«|iu«»Sn, NA 
NDMNAND1 bfttfM^-y F7>^^MT 2 127' 

d^7^iev P gmia V'T—pyuy^J+frtez 

ix, LtV^ffl[SEEttIE*-f&]{c^7 h It, £:£x.lf?B^ 
tfclgo- 3 Vri><b 2 vi«i:45 c 
[0 0 6 4] ±56UfcB5^H16«{i % e¥*co±tf 5/ h 
ISS:^ LTIfrltRN ANDJ9?-* ^/^<D«tt4r^o 

^f£«fc 9 NAND?iJ^^>-^/ug5<7)mS5r±#S^:5t¥ 
{Sfc^ffil^SflEffi (-9V) KK^i-Sr ir^prggf 

[0 0 6 5] B6tt, ±»LfcBI5(CiaiiW-itTKKL 

[0 0 6 6] *TBl6jC^V^r. (a) <*> P/R 

l^^n^^^/^cy 7r-T»Jffllff-i-efc9, t 

i - t 4<DRgte^ i [p]eo>^n^9A/-<y ^r-ribf^ 
^?rt>ti. sfcs^j t 4- 1 1 <nm\± / m2&m<D-7u? 

[0 0 6 7] fl#^Jt 1'CS1[h1I07 p d^7A!!i 

^BBi&SixT, S6 (b) , (d) tc^-TJ:9{c. S 

gt»j»«T l i *5j:ufatRy- FisLi2 

GND (0V) i«aiJDSn. 06 (c) , (e) *5itf 
(f) ^-Tctpfc, *«WWISlTL2*5J:t«l«y- 
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pass (9 V) TO^tl^o -t<0*6*, B6 
(g) . (h) {ZTjk-fXHz, NANDMNAND 1 a 
<0?~* >*J\s%m£L V C H a *5 £ XfN A N D?(J N A N D 

^D^t-^^LtT'n^^ASJhSEVpc (9 
v) £-?ft«£;ft,£ 0 

[0 0 6 81 B6 (c), (b) ICTfk-fXolZ. 

&fmi2-? > &igi&m&TL 2&mmmj£GND (o 
v) iztLhTifZix. m&mmmT l i tfmmwEv c 

C (3. 3V) [ZtL-b±.tfhtlZ>o B6 
(g) , (h) {zir^Xotz^ yujf7j*$:**±-r^<£ 
h 7 ^ ^ m t V C H a 

TGND (OV) B6 (e) fc^"T J: o 

IC. jg^^-KilKcil^n^^AmEEVp gm (18 
V) frmnZtl. 2-t 3 0Rg;:i:fcS^-C. S^17 

[0 0 6 9] &(CB#£iJ t 3 - t 4<Om&. SllslgCD^ 

vyr^shftmmvh*). 06 ( c >. f ( e ) fc*-r<t 

«««EEVCC*5itf»*«EEGND^JHlSix, El 6 
(b) p (f) , (d) ^-T^^iC, IMMTL 

L 1 l*3j;tfS L 1 2i£«K«EVCCd<RP»D$ftT'< 
^fitlt, I»ONANDl7^yya^*ytB 

ft 1 Is] @ <D:/n ^7 A/^c y ^ r «Y »fP<04 ofc < colft 
[00 70] B 7 «u 01-06 <o$:&w<nm l 

oNANDawsH$**»BiiKii:«^t, -r-e^ 
4\ yvSy^mm-xig^yv tt-y» (B6ic;fc 

v*TB**S t 1- t 2) d:^D^7^ (B6Jcfev^-c 
[00 7 1] I7(;j5l^ y^n ^7^1f^tttti:» 

MOV, #iIRNAND?iJ:/n y?<0£:7 — KSIiScfctf 
>^U7W(OSSPWELLICi61ii (Ve r a s e 
= 2 2V) d*SJaoSJx*. SRNANDPl^ 
n ^cD^y h =7yi>^9 Oh*. 7D-r>f>'^y- 



S:??!/^**^ 1KNAN 

h&S L*3J:0«iR»J»lftTL 1 JC«»«EVCC^H1 
SQcFixT'^tfcflSi: IT, M^NANDS777ya 

[00 7 2] £X±m& Lft£ 0 IC, 1 Hffi^cONA 

^y h^^^^^^^n^^^Sr^ih-r^t^^ U h 7 
^^^^-cfe^^. ^SeNAND^ij^-r >-^/usr>com 

5 0 Lfctfot, tt*«)iiryH»«r^Lt*a»lNA 
N DMf* t y ^ o ^ 7 It ^ tS 

^08ow7^ht$giw o v-vmv 

toW£<w§m# yy>V>?tz£V) NAND^iJft 

[0073] n2mm&\ 

B 8 « ic#. 5S2 HJS^ (ON AN D S^FJWRtt* 

r<k/«£<* ±fs/hjB^5,aRh7y^^S:^lty 

n^7ASihlff (9V) Srffltfy h|ftlcW*&Lfc»L 

atR h7>y7 ^coy- h m&^masmiE v c c u-ou 
ndicbmsu *aRo±kfy m»±«ai[«jEvcc8w 

^tttt t i"* X o \z Ltz z t \ztb% 0 
[0 0 7 4] B8 0NANDS^«%tt^#^s2tg^S 
{1. ^^!J7K10A, n— — ^2 0. *r — #7 
:x^[eJ&S£3 0. ^7^51^4 0, *5 J:W#£EIhIK 5 
OJCj:0«fi£$ixTVN5o 

[0 0 7 5] H8<7>NANDS!^FI«8tt^#*«2«*« 
fc2*(ONANDj«W»e)46> : ty7Wi*tB'C*) 

tr^ b<D**))<Dm&. bm*5 i 2^-r h okj 
a* % #*tr y bmmzpgmitztiftwwy vmn 

1 6*. &NANDmZ\&Mmifc£tlZ>**V by>^ 

[0 0 7 6] ^^y7Kl0AC^^t, MB La. 
MBLbtt^O Mftfc^U hi^MBLaiigl 
FSSBLa^iU^SBLa' ± f 

^ h^MB L bteSJlf y h^SBLb^itfSBLb* 
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^h7>v7^TG 1 a citify hi&MB LalC 
»tt**U BltryMRSBLa' (48Rh7>y^^T 
Gla' *^UT*try H»MBLa*C»JR$tt5. Bl 
fc'y hISS B L bte&*5! h7>^^TG 1 bt^LT 
±Vy FSMB Lbi:««iii, &1 fcT y hUSB L b ' 

L bf£«aR£;h,5 0 

[00 7 7] 8fich7>^^TGl a, TGlblig 

la' , TGlb' li®gE»J^«TL 1 ' (Cj;9fej#P£ 

[0 0 7 8] fflfy h«SBLallNAND^iJNAND 
1 a^TOAND2 a«£»ttS*U HfcTy l>i&SBL 
a * ttNANDJUNAND 1 a ' fc<tt^NAND 2 a ' 
K&«ES*U gjt^y Yms B L bttNANDMNAND 
1 b 3o<fctFN AN D 2 biC^g£$ix s BJtfy MSBL 
b' ttNAND?ljNANDlb' *5 <fct5N A ND 2 b f 

(SL' ) *5.tW!7-K«lWL (W 
L* ) IwJ; 9©J$l£*l6 0 if ^ hl&MB L a f±:r — ^ 
7y^lsIKSAa^»tt$n. ±f ^ h»MB L bltf 

7 S A b CSSc^ntV^o 

[0 0 7 9] #JE(sI3S 5 0 tt. 7*— /y^i!]« 

-^2 0C/n^7AtEVpgm (VPP) 
^IffVp ass (VM) «rflW&r«. 
[0 0 8 0] B9lt H 8 ON A N DlT*«tt*i» 

EttHsmcis^T. y^yruY 1 0AOA*w«j5icSr 

[0 0 8 1] H9tC*5V^r. *fcTy hSMBLaliMtr 
y M»SBLaJCRM|ft$n, ±^7hSMBLbliSJ 
tr* hiftSB L btc»*YtSix-CV^S 0 M^MlSB 
L a li»«h7^^TG 1 a ^lt±fy b&M 
B L a elk's/ h*|S B L b IS^iK h 5 > ^ 

^^TGlb Sr^ltifi/ hi»MB L bf£««E$ix 
5 0 ^hy^^TGla, T G 1 b te««gSJ«9*6 
TL 1 fwJ:0iMap$ft<& o itrj/higSBLalCrtNA 
NDJIJNAND 1 a feiVNAND 2 a H 
t'y hiSS B L b (CdNAND^'jNAND 1 bJfcitfN 
AND 2 b&mfitZtlX^Zo 

[0 0 8 2] #NAND^J«-en j eiX2eo31^ h 7 > 
^#ST1, ST2, fcitMfi^^y h^v** 
*MT l^MT4*5BJlJSHRSixr«rtSnTV^* 0 N 
AND^IJNAND 1 a^TOAND 1 blC^>T, 3 

so»$ix, h7>v?7^^sT 2{ia«y— hiss 

L 1 2lC£9©J£P£ft. ^/b^^y F7>y^^MT 1 



-MT4tt<£*i^*i'7- K»WL 1 1-WL 1 4 lc£ 9 
fcJ$P£*x5«, NAND51JNAND 2 a *3 J;TOAND 2 
bfCioV^T. SRb7>v7^^ST l^jS^y~h*6 
SL2 1UJ:9««ISJx, igR F7>y^^^ST2li 
h&S L 2 2\z£ ti, ^f:^^y h7 

>^^MT 1 -MT 4nttv^fn9— Ki»WL 21- 
WL 2 4KJ; 9f&J#P$ft£ 0 ft**. H2^i«C^^ 
H HS±, NANDMl*{C4fi(7)7 f ^y h 

*ONANDJU(CiE^Jg^£*L5^y h7>^^0 

[00 8 3] Hi Ott:H9<&NANDSTIW8tt*W<fc 
I2tg^iEcDy> - * — hEl-e$>5o Hill 

HBlO^-yW7*hHi:*5it5A-A' **fS] 

[0084] Ell O&^U 1 ® 1 1 {C£5V^T, 100W 

1 0 1 tt^* y 7 1/^ W^JBfiSShi PS 

(fKWyNSteftS, l 0 3J1VS SK*U3.fctffcry 
h=>** hffi<ONSl£1ML 1 0 411 h>*/U»{fc 
JR, 1 0 5«atRh9>^^^SB^y— Mft^tJR. 10 

10 7|j:ONO-3MJg, 108 

-hSM*t^2i@^^>y =^E», 10 9i*f£ 

3S@7Ky = ^iaj»To«ra*6SJR, 110^3 
•lev hto^t/yyf-t-^wais^yyy 

1 1 2ttT/u$ = r>AB»TOJBBIIfiWR, 
1 1 3 nT /is * = <? J±&.j&T<D =1 >> ? ? h*— /k J3J: 
1 1 4{t±bT^ h«Sr^t-T/u^-^^l^5r«en-e 

[0 0 8 5] &fC, S 8 ^Octt^O 9 ONANDS^FS^ 

TBI 2lCgia^{tTa0^f £ c 01211 57-K«W 
L 1 2£ig«LT'<— y/n^i^Jt SS&^tC, NA 
ND^JNANDl a rtOMT 2 75^n^^A?rSiht"-< 
#^^ey h7>^^^t^>^ NAND^'JNAND 1 b 
ftCDMT 2&7vV : 7jL1-'<% *^\) h7>^^-Cfe 

[0 0 8 6] *i\ *«M«P»TL1IC»*«BEGND 
(0V) *«8ljDSlxBtrs/ HIISBLatSiVSBLb 
^±tf5/ FiSMBL a ioctl/MBL b a><b9J 9«£$ft*: 
t^^T^ itfyhEMBLa, MBLb(C/^?EVp 
ass (9 V) i«3l«I*<X5. COtttt-C»«tM«l*T 
LlC^SEVpassWDjjx, Sffih^Vv^^ 

^TGia, tg i b&mm*kmtzmwtstiz 0 ztuz 

ctO, S'Jf^hSSBLa^i:(;SBLb^7 P p/7A 
SjhO^^^^iEV p a s s (9V) «c3E«$tt5o 

S^y— h/SS L 1 2*C^ifi^JEGND (0 V) ^ 
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EPAD^i-u iRy- hms L 1 lioJ:tf ? — KiffiWL 1 
l-WL14l:^»lVpass (9V) ^^IJtJDSn 
5o NAND?i|NAND 1 a $o & XfN AN 

D 1 b<D^-\>*;vntmVy hjSSBLaj3il5SB 
L b^LT^o^^A^ihmJE (9 V) ^-c5Em$n 
£o *S^NAND?IJNAND2 a^ctt; 

NAND2b(^^m S«y-h«SL2 1, SL 
2 2*$J:tf !7 — KiWL 2 1 -WL 2 4 CgifitJIGN 
D (0V) rt^D$;ft,T^5£>-C\ ^^NAND^JI^&I 

[oo87] mstrnmrnT l i &m,mm>j£v c c 

(3. 3V) «cSZ:-t>Tff ^n. r^^TiS^$n^{Rd 
7 hiMB L b ^SfttEGND (OV) ic^"t> 

Ttre>tt> m$i£tite\<^m<D^vy vrnMB l a^mas 

SJEEVCC (3. 3V) JCVr^TCf f>ix5 0 
9, Mhy^y^^TG l bi^iK^tc^Sn. 
SifSh^^^^^TG 1 aii^7^ h^-^^St^^o 
£>*£* N NAND^JNANDla^ft^/^J:^ 

7A^itmffiC{£^£ft5;$^ NAND?IJNAND 1 b 
0^>*/Uffi;fcJ;tfIi|fcr:y MS S B L b <D~7u J* 

al«C7— K8WL 1 2^^omJE^^a^^^®EV p 
gm (18 V) fc£-t>i:lf t>tl5o t^^s NAND 
3*JNAND 1 a PVDJ^V h7^y^^MT 2 li^n ^ 
^^^ihrn/ElCt ^^^^{C^^ix, NAND?i]N 
AND 1 b^O^^y F7>y^^MT 2 12:7*0^^ 
lEVpgm(Ci:l5f-^yn/7A^^jn, L#l^ 
<|[mi£(iiE*fS]{C^7 h LT. 7t^x.tfrH5fett®^-3 
Vri><b2VfIgriCft5 0 

[0088] .basLfciai 2<ommma. ^<D±^y 
itrnft^^it^m/EM (-9V) tcta^-r s::<ta^ 

Bg-Cfc£ e Lfc^oT. ^il^^^ey 
-f 5 ^ * * - 7 Wtt £ ffi] ± £ ^ C t » V # 5 o 
[0 0 8 9] &L±&Wl,fz£olZ^ ^2Hffi^^NA 

mmmtmmiz, fcrnzwimcmi,. zh^-*?? 

fE^)gi^ y?V Z/y{Z X V NAND^-Y^/USB 
n ^ ^ A^ihm& Sr S ^mJEffitcK^i- ^5 c <ir pT 



loo9o] m 3 nmm 

Ell 3li*^0^{C^^m3Hl£0il(DNANDS^«5^tt 

[0 0 9 1 ] m 1 3lC:fc^T. 10Bli^^!i7K, 
2 0ttn-f3-^ 3 Ollf- *7 ^08. 4 0l± 
#7^iStRgIk *5J:tf5 OI^JE[s]ffi?r^tv^ix^LT 
Ell 3^NANDST»g^«»i£S^S{l, 

AND?ld^^5^^ U 7 W HISS 
^■y Mgtl2 5 6'<>< h (^2k*) , 

y KlftS{wSfic$tl^:NAND^i{16 4*. &NAND 

mzj&pmiitzztizt^v h?>-is*?cDm&tei em 

[00 9 2] >^y7WlOB{:^>T, MBLh 
MBL2li±^7 h/S£^U *t^y h^MB L 1 t*®l 
fyHISBLla, SBL 1 a ' , *5 ± t ft 5 S 
B L 1 b > SBLlb' JCPgf«YtSJx. h«lMB 
L 2tig|^y hi^S B L 2 a , SBL2a' , feiVit 
£ft£SBL2b, S B L 2 b ' tZf%mit£tlX 
©IfcTy hl&SBL 1 aligfthyyy^^TG 1 1 a £ 

?TG 1 2 at^Ltyjft-^PCLIiftKSft 
5 0 lltTyh^SBLla' li^iK h 7>'/^^TG 1 
1 a 1 ^Ltify h«|MB L 1 (C^jBESn, SSb 
7>y^nG12a' ^Ltyyft-y»PCL 
fc^gcSix^o Bltr y h^SB L 1 bil««i br^isx 
nGll b^Ltifj/ hiSMB L 1 lZ&m£ti y 
g^h7>y^^TG 1 2 b^LT^3ft-^»P 
CLfC^SJSix^o IJf y FSSBL1 b' tt««h7 
>'^^TG 1 1 b * *^LT±try hlgMBL 1 JC^ 

gc$n. ssef7>^^tg i2b f ^ttyyf 

[0093] HtTy H8SBL2 a teffigg F7>'^^ 
TG 2 1 a £^LT£tr:x hi^MB L 2fC^iKSn, ft 
Sh7>'^^TG2 2 a ^Lt/Uft— y«PC 
L»C»«**t5 0 MfcTy h«|SBL2a* (iffifii h 7 > 
^^TG21a' ^Lt±e7hiSMBL2(:gS8 
g«tF7^^TG22a' ^It^yft 
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-^«PCL»C»J«Sn*. Htr^ URSBL 2 btt* 
«Eh7>'v ? ;**TG2 1 b^LTitf^ h&MBL 2 
ICffiKSiX* mm h?>iSx*TG 2 2 b ^Lt/y 
n-^PCLCSgi^5, gltTy h«SSBL2 
b' flSSch^>v?^^TG2 1 b* ^Ltifyh 
SMB L 2KSa»$*u gif5SK7>^^^TG2 2 b* 

[0 0 9 4] &tSih7>'i?X*TG 1 1 a % TG 2 1 a 
«iSfic»JfflIj»TL 1 a lz£ VfflmZ IX, ftftF?^ 
*TG lib, TG2 1 btt^MMftTL 1 b(Cj:9 
*J®)£ix, h7>y^^TG 12a, TG 2 2 a ft 
&&fem&TL2 alZ£Vffiffl£ti^ mmh7>i?X* 
TGI 2 b, TG2 2 b T L 2 b(C<tO»J 

*SP£*l> Si!* h7>y^^TG 11a' , T G 2 1 a ' 
tt««M»j»TL 1 a ' (C J: 9 ©J® Six, 
**TG lib 1 , TG21b* «»«»J»*TL 1 
b' ICiOMWSix, &$iY7>i?X?TG 1 2a*, 
TG 2 2 a ' ^^J^®jSTL2a , fC± 9 ©J^^tt, 
^ h7>y^^TG12b' , T G 2 2 b * ttglSEftJ 
iiTL2b* IC£9fcJ#PS*x5o 

[0095] i»| fj/FSSBLl aflNANDMNAN 
D 1 1 a 3o<£t/N A ND 1 2 a K*H£S*U SItfy hi» 
S B L 1 bl±NAND?lJNAND 1 1 b*5«fctfNAND 
1 2 bdS&RSix, Bllf s/ FiSB L 2 a 
NAND 2 1 a^it/NAND 2 2a IdftttSiX* ©If 
y h^S B L 2 b UNANDJIJNAND 2 1 b*3i:t7N 
AND 2 2 bizm&Ztl, Htf-/ hi&SBL la' ttN 
AND £U NAND 11a' joJlTOAND 12a' 
*5!SlX, gjtf ^ h^S B L 1 b ' UNANDMNAND 
lib' tJWNAND 12b* fC»«Six, ©If V Y 
SSBL2a* (iNAND^iJNAND 21a' *5<tt5N 
AND 2 2 a* Hlfy FlSBL2b' IS 

NAND?JNAND2 1b' feiVNAND 2 2 b ' (C 
SKRSixS. 

[0 0 9 6] #NAND?IJliIRh7>"^^i5j:t;> 

^y h9>^^*«B[j!i«i«$jxr4»?, -ttL-pna« 

y-h^SL (SL' ) *3<fctf!7--K>gSWL (WL' ) 
\z& 9©J#PSlx>5o ±f7hi»MBLlllT-^7yf 
EKSA UCftttSix, ±f7h»MBL2«T-^7 
y^SBSA 2(C^^tLT^5 0 
[0 0 9 7] 5 0 (7)^EE[ElSSii, 7*— 9 /d ^ftfts 

^-^20(:yn^7AfEVpgm (VPP) 
^IffVpa s s (VM) £{fei&L, ^y^^-v?« 
PCLC/p ^7 i^Slh^^y f t-y®EV p c (V 
M) £tft*&-f So 
[009 8] SUit 01 3(^)NANDS^SM¥ 



5o 

[0 0 9 9] Hi 4(C*S^T, £fcT;y h«lMBL I tin 
kteZm^y h«|SBL 1 a^i^SBL 1 b tCWS^ 
Six. ^fcTy h«SMBL 2tt«-^/«f^Slf y hj»SBL 
2 a jSttfS B L 2 b icRtlftJht^S, M t y bi& 
SBL 1 attittW*«Sixfc*«h7>^^TG 1 1 
a*5«tCf^^ F7>y7^p a s s -TR^LTik' 
y F^MB L lK*ttS*u »«h7>^?TG 1 2 
a£5j:U^ - ;* P ass -TR^LT^y 

ft-ySPCL(;gft^5 6 Mtry bi&SBL l b 
ttiffyy»ttS*ifcft« h7>^^TG l lb*5J:t^ 
^^>y7^p a s s-TR^ltif7h«MB 
L 1 h 7 TG 1 2 b*5«fct*'* 

^F7>y^^Pa s s-TR^LT7'yft-^i8 
PCLCftftSWc MtTy hffiSBL 2 ateffiyy&Jfc 
SiXfcSafch^VS^^TG 2 1 a^J:!//*;* h7^y 
**P a s s -TR^LtitTy MgMB L 2 fC^St 
SIX, giBch^Vv^^TG 2 2 a*$<J;TJ^<;* K^Z^ 
^^Pa s s -TR^irry ft-y«PC LJCg 
fit£ix£o HK p iyh«ISBL2brt:a[?iJSaKSixfc*« 
h7^-y^^TG2 1 biSjlU^;* h ? Pas 

s-TR^ltifs/ hjRMBL2W£fi£S*X, 
K7^^TG 2 2 b P a s 
s "TRHLt7 p y^-yiPCLl:gM^5 0 
[0100]g^h7>y^^TGlia, TG 2 1 a 
ttfttt»J»j»TL 1 a fC,fci?»JWSix, ^F7>^ 
*TG 1 1 b, TG 2 1 btt^fMtttBTL lb{Z£K> 
f&JSPSlX, &t&ih7>i?X<?TG 12a, TG 2 2 a IS 
SSEaTOTL2 atc£ ^ftJfflJSlX, SfcSh^Vv 5 ** 
TGI 2 b, TG2 2btt»«»J»j»TL2b«Cj:9«l 
fl¥Sn<5 0 #««ch7>-^^^(cia?!!^jBgSix5^^ h 
^>v^^^Pa s s-TRIt T^r>^/^WZV >m<D 

L 1 a liNAND?JNAND 1 1 a *5 «tWN AND 1 2 
a(C^gjE£ft, Slfy MSS B L 1 bttNAND?lNA 
ND 1 1 b*5<fctfNAND 1 2 b(CS8tSiX, iflfy h 
SSBL2a liNAND?iJNAND2 1 a *5±[KNAN 
D2 2 afCgjgESlX, BlE> FSSBL2 bliNAND 
JHNAND 2 1 b&cfcLKNAND 2 2 b (Cgjgt$n5 Q 

[0 10 1] *NAND^Jli*ft^ft2ffi<DiS«h7> 
'^^STl, ST2, *5«fctf4fitf)*-=E-y F7>y^ 
^MTl-MT4^iE?lJS«gSlXT«J5ESlX-CV>^ 0 N 
AND?!] NAND 11a, NAND lib, NAND 2 
1 a io^I/NAN D 2 1 blCiot^T, StRh^>^^^ 
^STlllMy-hRSL 1 ilcJ:9»J»Slx % 3ft 
h7>y^^^ST2 nmVUf- hi* S L 1 2 ic J: 9 M 
»SiX. £ 7t y y h7>^^MTl-MT4l«n 
^iX!7- KSWL 1 1 -WL 1 4lz£*)fflmZtlZ> a S 
fc, NANDWNAND 1 2 a , NAND 12 b, NA 
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ND2 2 aJScfctfNAND 2 2 b ICJSI^T. 3ft h 5 > 
^^^STi teiSiRy- h»S L 2 n: J: 9 fHfflS 

*l. S^h^>^^^^ST2liS«y-h^SL22 

(w«t 9$y^£i-u *fc;**y F7>^^mt i— mt 

4«i-en^iX!7- Kj»WL 2 l-WL 2 4KJ: 9ffJ»$ 
ix£<, ft*5. H 1 3 0«fi£«c*5V^Ttt, ffift-b. NAN 
Dm*fC4<SO;*^-y h9:^**a*fl^J«tt$ix-C 
3IBRO«jB£(ct5i^TH:, 1 *^)N ANDjiJMH 

[0 10 2] H 1 SttBIl 4WNANDS^»M¥« 

6 (a) , (b) tiT'^xmmmmsivhv. si 6 

(a) llil SlC^ttSA-A* jft*-(«l*»e>cO, 016 

(b) teB-B' «*|fil^&(0»BHi*tT^5o 
[0 10 3] Bl 5*Sj;Uqai 6(a), (b) tC*5^ 

T. 1 0 0 te¥^U*g«. 10 1li^!)7KS^ 

^oy-^feiUCK^^NSttft*. 10 3I2VSS 

&m&&xf\fvY = >fi? Yu<owmsmm. 103a 

ttJB. 1 0 4 «t h >*/UBKfcR, 1 0 Sllil^h^V^ 
^^SB<^y— hKYkJR, 105aij:LOCOS^S 
mtm, 1 0 6 Il7n-f^ > ^y- h«$«:*tl 1 
il^yi/y^^-htg, 10 7|j;ONO-3lffi 
SIB, 1 0 8te>^y h7>^**;fc«fctfiS5lh7>^ 

i 09iiS3ii^y^y =>gmT<Dmm&m 
jr. i i ott»3Jia#y =>EiiftT<o = >^^ h 
l i lmitr^ htt#J:tf:/y^* — ^*ft£fc 
3SB#y uv = >-E». i i 2«ir^^^^^K)S 

Ttf>JBHMfel*BS. 1 1 3li7/i/;^!)AEiTi?)3>^ 
? h*-/K *5itf 1 1 4K±¥y hfaZteTT/l'^- 

[0 10 4] SI 1 3*5,fct«a 1 40NANDI^ 

ov^rmi 7icH»+ttTBi«-r*. 017*1. >7-k 

SWL 1 2 4:®t^LT^-> ? 7 p n^7A?:tTt\ Ti^o&i 
hSSBLla^J:t;SBL2a Sr»«LTSIfcry 
hSSB L 1 b:fc<fctfS B L 2 b SrSR L^V^^ic. 
NANDJIJNAND 1 1 art^MT2^yn/7A^ 
jh-f-cgr^^y K7>^^^-efe«9. NANDJIJNAN 
D2 1 a^MT2^n^7^t^y F7V^ 

i§3\ C7— K»WL 1 2tzmffi.£titL**V h7>^ 
*lC:fe^T. NANDJ'JNAND2 1 a^CD^y h7 

NAND^IJNAND 1 la, N AND 1 1 b &£XfN A 
ND 2 1 brtO^^-y F7>y^^MT 2(lf^Tr- 



[0 10 5] 4i\ S*ffiH8P#TLl aio^tfTL 1 b 
icgife^JEGND (0 V) ^WJDStlBIfcTy hi»SBL 
la. SBLlb. S B L 2 a &£XfS B L 2 b#-f< 
-CM^-rS^^^ h8MB L l*5«fctfMB L 2z>>b#J9 
l«*iXfctt«-C, *ttM»*TL2ai3j:i5TL2biC 

^tEvpass ov) &mmztiz> 0 -me* 

9. &|bf;y h*|SBL 1 a. SBLlb. SBL2aio 
«t CFS B L 2 bi^y^^ — v^lgPC LTi^-r^T^ni 
^^A^ih^yy ^^-C^®jE (9V) lc3E«Slx5o 

I^-h8SL12C8MEGND (0 
V) tfSUfflSix* iSffl^-h&SLl L*Sj:Ut!7-Ktt 
WLll-WL14l;/^SEVpass (9V) iiffl 
aD£it£ 0 rftfCfclK NANDJIJNAND 1 1 a . N 
AND lib. NAND 2 1 a 3oJ:tfNAND 2 1 bCD 

(9V) ^CD<!:^. 2KMi:/n 

*7^0NANDMNAND 1 2 a . N AND 1 2b. N 
AND2 2 ai3i:O t NAND2 2 bl^^m iltR^ 
-FiSL21, SL2 2ioi:t>'!7-Ki®WL2 1-W 
L2 4C«tt«EGND (0V) WSiltV^O 

-e. attNANDMiaufy h»tW9«sn, *^y 

[0 10 6] ^MilpfljtTL2 aio<tt>'TL2 b 

a«««EGND (0 V) (c£*>Tlf bttTMey Mft 
SBLla. SBLlb. S B L 2 aiJ^^SB L 2 b 

X. S»j»UMlTHa*«||tlEVCC (3. 3 V) 
\Z3L*>±Xf htlXm^y bms B L 1 a&£VS B L 2 
a^Jfcfj/ h£|M B L l&cfctfMBL 2(C®M£ix£ 0 

(NAND 1 1 a^OMT 2) *«asBtSnfc± fcT y h*6 
MB L 1 teMMWEVccVCC (3. 3 V) {C. zfu? 
7Af^^!l h7>y^^ (NAND 2 1 artOM 
T2) tfSfttSilfciK'y M»MBL2lift««EGN 
D (0V) tC. *iX?tlttfc1rZT — *7iy^m&*'St 
LTHSStlT^S. -t£>SS*. NAND ^'J NAND 1 
1 a . NAND 1 1 biSiVNAND 2 1 b<D^Y>-* 

**^B^7^*Jt«ifi:fC«»Sn5^ N A N D ?'J N 
AND 2 1 aO^-lr>'*/US5*5«tt/©ltf y Mft S B L 2 
aCD:/n^7A*iL«tett£e'3' hi^MBL 2(C»m$ 
H5o !aJB$fC. atf^!7— KSWL 1 2<DfflMmE& m 7u 
^7^«J£Vpgm (18V) {Cfir*>±tf 

NAND^iNAND 11a. NAND 1 1 b*>c£ 
t^N AND 2 1 brttO^^E-y F7>y^^MT 2(t7 s n 
^5A«jh«£EICj:0?H*tt»«C««FSlx, NAND« 
NAND 2 1 artCO^^E- y h7>"^^MT 2i^^n^ 

-3v^f)2VlSi:/^ e 
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[0 10 7] Jri$L£:0 1 7<OHK6«tt, t£*<D±f :v 
h IGk&lY L TlttgftN A N D^J^-Y >*/uS5<7) :/ 

y v > # i c x *) n a n d n + -Y > * / U u <o wsl & ± # $ 

M±m{±L$:3zftm\<^mEE.®. (-9v) cKt^:^^ 
^lflg-e*>5o l^ot, ^atR^y h7>y^^i; 

[01O8JH18H:, ±i£ L*:0 1 7 Icgliltttf Tffc 

T, SI 1 7^7- ^/n^7^ftM, 0 1 8 CD*^ * 

[0 1 0 9 J 4-fH 1 8IC*5^T, (a) fC^i" 0 p/ 

t 1 — t 4(0BliS 1 ©0(0^0^7 A/^y ^T-fKj 
flsri*?T:b*U *fc«F*J t 4— t 7(Drfllll2§loya 

[oiio] 1 1 xmiMscoyw^^mnF 

^BH*6SixT, Ell 8 (b) (e) 
fw s teffifflfflmr L 1 aiScfctfT L 1 b&JltfattRy— 
h^SLl 2l:gtfi®EGND (OV) #81lD*fU HI 
18 (c) , (d) *5itf (f) 3 IC* giKfcJ 

MTL2 a*5ttfTL 2 b*5itfaW^- FSSL 1 
l&XUt-f^XW — K/^WL(C/<^S/3EV p a s s 
(9V) ^BMJDSix*. *0*S*, 018 (h) iC7jk+ 
NANDMNAND1 la^ft^asifi 
VCH 1 1 a*5j;tfNAND 1 1 bWft^ftttt 
VCH1 1 b*5«fctfNAND2 1 a <£^-r >*A,UW$L 
VCH 2 1 a^I/NAND 2 1 b >*/uaMt<£ 

vch2 i bw:, i-^-cjtje-rsHtry hm&zvT-v 

^ + — ^lft4:^LT:/n^9**lh«JE (9 V) 

[0111] &«C, 018(b), ( c ) {C^-T X 0 
(w, B#£»J t 2 -e % SlSNflUftT L2a^J:(fTL2b^ 
^ifimJEGND (OV) izZ-bTl-fbtl. ttffiMfftPiftT 
Lla^flfEVCC (3. 3 V) lc£^±lf £>n 

^?i*t5ft>*^8ffi[VCHl la, VCH1 
1 bioJ:tfVCH2 1 btt^n— r-f >^ttJB(^4S^ 

V F7>y^^^fif5VCH2 1 a co^u ^ A**ih 

•ttttiCyhiicUrtlShrGND (ov) icfts 0 

018 (f) {Z7fk-f£0{Z, »&17— KlftiCttT' 
D^7i.lEV p gm (18 V) a«BHffl$ix, B$£ij t 2 



[0112] t 3 — t 4 Offifl^ IS 1 EI B 

U^r>f»fWBB-efc9, 018 (d) , (f) fc^-r 
^SIMTLlb, T L 2 b SfctFiCigK !7 — 
K«WL(C»*«JEGNDjd5Wao$n. 018 (b) , 

(g) *5iW (e) iC^-fJz^lC, gSSSSTL 1 a 

1 l:J3j:tfS L 1 2(C«»affiVCC^BliDSnT^^ 

^tl^o t 4- t 7 (Dfflitm 2\Elg<Dy»v y 

[0113] 019 li, 013 -0 1 8 C0*m 3 ^ffi#J 
^NANDS^»»tt^#fl:Elg^H(CioV>T, trie 

7 s n ^ 7 ^a^! j:g t ± 7 s y f t - v ff$ (ii8C 
^^Mt l-t2) < !:||7 > n/7^ ®1 8(C^ 

[oi 14] 0i 9{cjoV^r. ^D^^Aibf^ii-r-Cic 

f^tCOV>T^, {$*ONANDl777Va^^ y 

ii-OV, *a^NANDJ«^ ci s/^^!7— K»i3J: 
^^y7WOS«PWE L L{CS5^/£ (V e r a s 
e = 2 2V) 75^D$ix5o ^rO^ N 1RNAND?IJ 
^n^^toy^y h7>y^^O^, ^n— 
- h^e>*««c«^5l#ft^ttT, y^ey h7>y^ 

Dl777^^^s^c^^^ I^na 

NDW^ix, t^To^a«7- b-m&xxfmwf 

[0 115] £l±BlMLfcJ: OiZ^ *m3MmW<DNA 

m2&\^y hmmzpgmittsthtz** v t is-tmj&z* 
o»ibr y hm^ftmLtzN ANomzMLxmrnttiz 

8^LT*SRNAND?Jf-y^/u«OSffiS:^n 
iB-r*»tTft<, SfeK^fcTy h»(D*7J»j7ft<Ol+ 
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> ? (C X *) N A N D n*? >*/l»n<Dm>GL £ ±# £ it * 
[0 1 1 6 J SUISSE*] 

[0 117] 0 2 0(DNAND^T»3Stt^M|#iS®!g 
Mil, ^!)7K10C, D-f3-y2 0, x — * 
7^Is]&»3 0. :fc£U'#7AiSR^4 0iCj;9*/£ 
JtltV^o 02 0^)NANDS?»M#»raig 

bis. ffin±, 2*0*^ #^tr hmm^pg 
mtztiit-*t<Dm*v hm&. &mx* bmmz&& 

hO^^yoi^ £tf y hjgS(S2 5 6^>f h »2k 

«-eitry ns»c«ag$n^NAND?ijtt6 4*. #n 
AND?ij«ciijij^«g$n5>^y h7>^^oian 

1 6«gflE-C*>* 0 

I0118l«57Wl OClC^T, MBL K 
MBL2tt:±K'5/HlSr^U ± tr * MSMB L 1 12©] 
hfy hj»SBL 1 a, SBLla* . iiJiW^^S 
BLlb. SB Lib' ICttJlffcStu ^t^h&MB 
L2iigjf^ h&SBL2 a, SBL2 a' . :fc£tW 
t^5SBL2b, SBL2b' JC»«{fc;3*LTV*S 0 
MCy h^S B L 1 a te&Sc h7>^^TG 1 a £^ 
lt±fs/ h»MBL 1 JC^Stt^o ©Jtr^hHSB 
Lla' i^fih^yy^^TGla' ^LTit^ 
FSMBL KCifeK£*i5 0 BltTy MftSBL 1 btt« 
Sh7>y^^TG l bSr^UT^fcTy hSMB L1C 

S8l$*v5o si tr^ hi»sBL i b f nmifihy>is* 

^TGlb' HlT±fs/HMBLll:S^n 
5* ©1^^ hiftSBL 2 a tt^Sch7>-^;**TG2 a 

^tti^y m8mb l 2 c«tt$n5 c mvvhm 

SBL2a* (ISfic h7>y^^TG 2 a ' ^lt± 
fcTs> h»MBL 2(C«tt$*i5 0 BltTy H6SBL2 b 
tt&igc h7>y^^TG 2 b^ltit'y hi^MB L 

2i:8«Ejn5o Bif ^ m&sbl 2 b* \*»mb?> 

^nG2b' «r*L-r±fy h*flMBL2ll»«S 

[0 1 19] g^h7>y^^TG la. TG2 a ISig 
«a«»TL 1 alCj:0»J»$*u gSch^^^T 
Gib. TG2 bttMEfMfavtftT L 1 btdJ:0IW»* 
tl % SSE ^v^^TGla' . TG2a' ttSMEJ 
SPi&TL 1 a* lZ±*)fflW£tL* 8»h7^^TG 



lb' . T G 2 b * tt«fiE?f?J£P*ilTL 1 b' K«fc9»JW 
£*l5 0 BltTy hISS B L 1 a ItNANDMNAND 1 

1 aiSjztfNANDl 2a(C«gg$n, MlTy hi&SB 
L 1 bttNAND^iJNAND 1 1 bjb^t/NAND 1 2 
blCggfc£ix, Blfcfy MRS B L 2 a ttNANDWNA 
ND2 1 a ^JltfNAND 2 2 a Bit's' h 
SSBL 2 biiNANDjlJNAND 2 1 b*5«fcttNAN 
D2 2 bJCftttSn. gl^y h»SBL 1 a * iiNAN 
D?1JN AND lla' *5itf NAND 12a' {C»«E$ 
ft, BJlf y hSSBL 1 b' ISNAND^JNAND 1 1 
b' tJiVNAND 12 b' (C}gigE£ft. BltTy MftS 
B L 2 a ' ttNANDJUNAND 2 1 a ' fciffNAN 
D22a' izmtfcZtl. BJfcfy hSSBL 2 b f UNA 
NDJiJNAND 2 1 b ' io J:{/N AN D 2 2b* (C&ffi 
Sft<5 0 ^NAND^JttMRh^S^^iSitf^y 

(SL' ) iSitf^-KlftWL (WL' ) IC^J 
ftl£ft5o iCy hlgMB L 1 iix — *7 y^-CHlKS a 
l^mSz. hSMBL2lt7-^7 5/f@8SA 

2*Cge«£$ftT^5 0 

[0120] 0 2 lte. 02 OONANDS^tt* 

[0121)02 1M*5^T, ^tTy hi^MBL 1 
ifeSBltTy hSSBL 1 a*5j;tfSBL 1 b tcKJBfl: 
£ft, ^tTy h*MBL2IS#<t#<5BJtf;/ hJ»SBL 

2 a :fc> <fctFS B L 2 b MRSrBffc$ft"CV x 5 0 Bl^^h^ 
SBL 1 a«Mh7>^^TG 1 a*5cfct>V<;* h7 
^^Pa s s FSMBL 1 iC 
SJS^ixSp BltTy hiSSBL 1 btt««6h9>^^* 
TGI b*5<t^<^ h Pass -TR^l 
Tif^MSMBLllCftiaSilS, Blfc'yh^SBL 
2 al^h7>y^i?TG2 aioJ:tF^^ h7>^ 
*P a s s -TR^Ltiey hSMBL 2lcm)BE£ 
ix^ 0 BltTy FSSBL2 bi^mmhy>iy^^TC2 
bfcj:^ h7>v^^P a s s - TR£rtf*LT±f 
y hiSMB L 2 fcSjK£ft5o 

[0122]SSh7V^^TGla, TG2attft 
Gib. TG2 btt»«»J»jtftTL 1 b(CJ:9ISiJ»S*t 

*?Pa s s-tril ^^y^acy^^NS^ 

»TWIC*5^m ^liSESJ^TL 1 a^y^^u-</u 

vhv* mmmmmTL 1 b^n-^ut-fc^a^i; 

il. m*?y hiSSBL 1 a^^try hiSMBL 1 (C^jgE 
Six, Blfy hiSB L 2 a iiify hiSMB L 2\Z& 
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SSti^ SftMttlTLlbiW^'C*) 
9, ffiKfcJ3P£lTL 1 a frv — U^jUTJfrZ^^izn^ 
BltTy MSSBL1 b higlMBL 
*U MtTy h«SBL2b^±fy h«MBL2fC«J£ 
£ix£ 0 Bfy hUS B L 1 a (1NANDMNAND 1 
1 a*5<fctfNAND 1 2 a (CjftttSft, HtTy h&SB 
L 1 b r±N AND JON AND 1 1 biSitfNAND 1 2 
bfClftttSft, Hfy MgS B L 2 a I4NANDWNA 
ND2 1 a*5j:0<NAND2 2 a fCft«tSlx. SI try h 
SSBL2 b UNAND^JNAND 2 1 b*5<fcU*NAN 
D2 2 bfC«jj£$n<5 0 

[0 12 3] #NAND^JJ*-£n^ft2ffiCD^Rh7> 
^^STl, ST2, ^tftMfiO^y h7>^ 
**MT l^MT4*lWH««SftT«lJ*aFft5. NA 
ND5HNAND 11a, NAND lib, NAND 2 1 
a £5<fc t/N AND 2 1 bfC^J^T, JBR h 9 * # 

ST 1 tt»Ry«-hi»SL 1 l(C±9»JWSiX, SRh 
7>isx**ST2\imiR#-hmSL 1 2«cj:»?^Jp 
Six, ^fc^^-y h7>^^MTl-MT4|j:'eilf 
ft*-K*WL 1 1-WL 1 4lZj:<9fflffl£tiZ >0 NA 
ND?IJNAND 1 2 a „ NAND 1 2 b x NAND 2 2 
a io^t^NAND 2 2b fCioV^T, Sft h 9 * ^ 

ST 1 liil^y- hjgIS L 2 1 ICfc 9»J»S*U SJR h 
7>^^^ST2tt:IRy-MSL2 2 Id* 9M«p 
4*1, i^^^l) h7>^^MTl-MT4l«nf 
tt!7— KlftWL2 1^WL2 4(Cj:9»J»Six5 0 * 
Jb\ B2 l^«figJC*3V^-Ctt. ffiSLt, NANDjOl* 

*R<a«Wcf£*3^Tttu i*^nand?ijic[E5ij««$ 

[0124] 022 tt0 21 ONANDS!^*38tt¥* 
ftiE«3S«<^^^ — ^ hB"C*>5. 02 
3 (a) - (b) «i^<>T^«5S»rffiH-C*>9, 13 2 3 

(a) {3 A — A 1 #n*»t>0) % 02 3 (b) teB-B' 

[0 12 5] El 2 2io<tO?0 2 3(a). (b) IC*5V* 
T, 1 0 Oli^iftlfi, 1 0 1 tt^!)7W««^ 

?^i«snspga^3:/ufi«, 1 o 2i*;*^y 
^^y-^is.tc/KKyNifcRB, io3itvss 

IE*!*? J: W y h=>?? hSPC0NS14:»JB, 103 a 

»S, I0 4(j;hy^8m I0 5ltil^h7>^ 
^^fflcoy— h&ffcJR, 105a|j:LOCOS^i 
BHCJS. l0 6tt7B-7-f>^y-HS«:4tSl 

»B^y^>y io7{ioNo-3i« 

* 9 tommv— y mmzte-tm 2 m m # y y = >e 
io9rt*3»B#y'>y=i>iB»To«mi*» 
R, l 1 0ttft3JIBd?y *>y ^vffiiST^s^^^ h 
*-/k 1 1 1 «©i tr ^ bm&tz-r 3SB^y ->y =v 



EH. 1 1 2(iryu$ = ^Affii»TOJBRIteSJS. l l 

So 

[0 12 6] 02 2(D/^-yK7-> MB(C*5V*-C. 

mt-y YGk&te-i-mzm b# y ~>y n>i&gi (111) 

#J:t«H«XWtr y miotry y (110) 

T&ft$*vo^\, L*»U ^y v-y ^^ElSisJ:^ 

vhzttft. vtiktovy higmiSLSL*) i>±jisD-s{x<Di/ 

[0 12 7] J^ffc^LTtJ: *»4*J6«(O.NA 

[0128] msmmm 

024 12* 55 9i f c# 3 31 5 mmm onands 
mmmnm&mtm 2 0 01 4 njfi^jo«^«»j <t 5 

fc^o Lfc^oT, S4H«?i|{:iijtNr^*cfeo^ 

^ h^y^^^P ass -TRd^Biifr!^ ^nir^ 

So 

[0129102 40NANDS^»«tt^»fff5tS3S 
$4X-C^<5 0 H2 4©NANDlTIU5tt**l*:E«8 

h^^^y^©^, ^tr^ h^i^2 5 «2k 
*) . hJKR«r«Ar«Mtf^ MRtt 1 6*, 

ftillfy h»»:»«SixfcNANDJ!IH:6 4*. #N 

AND59tra:w««c4ix^^* y Y7^v*z<»®m* 
i 6flm«T*>5. 

[oi30] ^^yrwi odc^>t, mbl i, 

MBL2|j:±f7h^^U *tr^ hlRMBL 1 ttBI 
^^FSSBLla, SBLla' , ^^t/^f^^SS 
BL 1 b, SBLlb' t^mitZtl, h«MB 
L2iil)|tr^ h«SBL2 a, SBL2a' , *5<fct5*f 
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<t#5SBL2b, S B L 2 b * IdKJlfl: SIXTIES. 

lt±fy HIMBL llcffi&Six*. ©Jtr^higSB 

LI a' I^Rh7>^^TGla' St^LT^* 
h&MBL 1 fC&«££*x5<, Bltfry higftSBL 1 b 12^ 
j&Sh^V^^TG 1 b$r^LT±tr^/ h&MB L 1 {C 
gM££*x<5 0 BltT* h»S B L 1 b ' ligfih^Vy^ 
*TGlb* ZftLX±\?y FSMBL 1 fCffiBESix 
5o Sliry hi!|SBL2art:gKh7>'^^TG2a 
citify hl&MBL2{c«j£$ix5 0 BJKVh*! 
SBL2 a' ligfth7>'y^^TG2 a * ^Lt£ 
tTy h&MBL 2iCS8ESix£ 0 BibTy MgSBL 2 b 
(l^fich^>^^^TG2 bS:^*LT^try M&MB L 
2(C^gt$ix5c Hfyh«SBL2b' llftffi h y Is 
^nG2b' t^L-CihT^ HRMBL2«C*|JtS 

[013l]8g?h7Vy^^TGla, TG2aiiS 
«BM»*ftTL 1 afCfc 9W#P£*X. ft«h7^^T 
Gib, TG2b«:«K«»*TL l b«cJ:9»J«iS 
*U 1£i7chy^zSx*TG la' , TG2 a ' tt&ffifH 
**TL 1 a' lCfc0(M»SiV SiK h^>^**TG 
lb* n TG2b' ttfttKMMftT Lib' tCi 9 M«l 
£ix5o il ^7 KiSS B L 1 a I1NAND?IJNAND 1 
1 afiitfNAND 1 2 alC&ffiSix. SJf^ h&SB 
L 1 bliNANDMNAND 1 1 bfeitfNAND 1 2 
bldfiSiRStu ©Jtfy hSSB L 2 a MN A N D ?!J N A 
ND2 1 a iocfctFN AN D 2 2 a tC««g$*x, Blf 3/ h 
*RS B L 2 b {"iN AND JON AND 2 1 b^o<tt/NAN 
D2 2 b(C»«5Six, BltTy h*ISBL 1 a ' liNAN 
D MN AND lla' ^it/NAND 12a' iC^lfcS 
tl, m^Ty ht&S B L 1 b f IINANDJUNAND 1 1 
b' ioct t/N A N D 1 2 b * IC»«Six, BI^r/MUS 
BL2 a ' (1NANDMNAND 2 1a* &X&NAN 
D22a' fC«jgE$n, Bltfy h&SBL2 b* UNA 
ND?JNAND 2 1 b * & JztFN AND 2 2b* (C&Jft 
Jtl^o ^-NAND^JttJSRh^^^^^^itf^^y 
h^^^^MM^jnt/^, ^ix-eixiSiRy- 
h&SL (SL' ) i3j:CF7- K*WL (WL' ) fC©J 
W£ix5 0 ^ 3/ hi^MB L 1 fcy — ^ y y^^H^ S A 
ltC^gE^n, ±\fy h$MB L 2ilT r -^^ y^[El^ 
SA2«C«»E$iXTV^ 0 

[0132] 125(1. (3 2 4CONANDS : F*?3gt£^ 
«*E**«IC*5lr^T. ^y7WlOD(OA($Wffi 

±Xy h«»ci»^)BJf y h«^^(a^$i^rv^ 

[0 13 3] 02 5(C:feV*T, ±^ hi»MB L 1 
iWBl^? hSSBL 1 a^it/SBL 1 b (CPgf/gft 
Six, ±tfy hBMB L 2tt*ti«-5»lfcry hiSS B L 
2a^it/SBL2b(C|5g®<tSn-C^5o Bltr^MB 



SBL 1 aft&m h7Vyx^TG 1 aSr^ltify 
h&MBL liC«SE$*x£o BltTy hfiSBL 1 b lift 
ffih7>^^TG 1 b^lt±f7 hSlMB LUC 
S#c£ix£o BltTy h&SBL2 att»«h7^^ 
TG2 aS:^Ltif7 hi»MBL 2 Jx<5 e Bl 

tT7hiSSBL2 bl*mi£h7>'^**TG2 b L 
T±f :y hSMB L 2JCSfic£iX;tx5 0 

[0134] gfich^^^^TGla, TG2a|ig 
IKttfMlTL 1 a \z£*)fflm£ti. &WiYy>is*9T 
Gib. TG2 btt«jKW2P«TL 1 b^XQ&mZtl 
Z> 0 i2 5^^^y7Wl:^V^Il ttffiitttKKlTL 

1 a l/-</U-e*> 9 , mStmW&T Llb^n-U 
^A-TfeSti^Cte, llfyHftSBLla^ifyh 
fiMB L 1 fCfilfiESiX. Bi^y hiBSBL 2 a^itTy 

h&MBL2(c«gS£*x£ 0 tttftMMftTLlb 
flS^ lx-cyu-cfe 9 „ ftffilMIQjRT L 1 a u - U^/U 
-C*>£4&^UH2, &lf7hISBLlb^±f7h«M 
B L 1 «C»tt*tL. BlK'y hig!SBL2 b^tfy h« 
MB L 2 {CjfegcSJx&o Bltr * h&SBL 1 aiiNAN 
D?JNAND 1 1 afii^NAND 12a fCjggJSft, 
BltTy hlSS B L 1 bltNAND?JNAND 1 1 b&J: 
tfNAND 1 2 bICl&ffiSix, ||tryH|SBL2aH: 
NANDMNAND 2 1 a^U^NAND 2 2a tC&ffic 
Jil> Bltfy hifeS B L 2 bltNAND?iNAND2 1 
bio^U^NAND 2 2 b lCg&gE£n$ 0 

[0 13 5] #NANDWtt-ttt-etL2fi<oa«l hy> 

^^sti, ST2^tW4i^ i tyh7^ 

**MT !-MT4 755i:?iJSjiSE*tlT«fig$tlTV^5o 
NANDJIJNAND lla, NANDllb, NAND 

2 1 a*5<fctfNAND 2 1 blCioV^T, il« h7>^ 

^^STi^ig^y-hSisL 1 nauOTjn, ii 

tRhy^isX* 9 ST 2 fliStRy- hi^SL 1 2iCj:«9 
©JffilSiX, F7>^^MT 1 — MT4ll-t 

iX^tL!7-K«WL 1 1-WL 1 4{Ci: «9©jafSti^o 
NAND JO NAND 1 2 aioctt/NAND 1 2 b^«tt5 
NAND2 2 a*5j;tfNAND 2 2 bfC*5V>T, iS« h 
7>'^^^ST h»SL2 HCiOMlU 

Sn, ilt^h7>-^^^^ST2liil^y- h«SL2 
2(cJ: 9 WSlSix, ^f:^Uh7>^^MTi-M 
T 4 n^tlftl 9 - K«ftW L 2 1 - W L 2 4 9 WW 
£*X5 0 ^4b\ 0 2 5C0«J5RtC*5V>Ttt. flEfil±, NA 

NDm*iC4«<D>^- y Yy^i/**fr\gM&8iZti 

[0136] 026 ttB 2 5^NAND®^F*i»tt^* 
*E»aK0/^-yW7nBt*5. *7t, 132 

7 (a) , (b) ityt'^xm&m&mv&Vs 027 

(a) I^A-A* ^fSj^^CO, 02 7 (b) tt-B-B' 
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[0 13 7] E)2 6:fo£tfEl2 7(a), (b) {Z&l^ 
l'O Oft¥m>fc£&. 10 1li>^!J7W®^ 
»J*S*t5PS«>i/ufl|*. I0 2li>^!jf7>'y^ 
*<oy-**$j:Ut kw>nSJ£»JB, i03iivss 

hv^vu-g^fc;^ 1 O 5 ttigft h ^S'^SBCOy— h 
BKLJR, 10 5a ^LOCOS^^fS^fblS, 1 0 6 

1 0 7tiONO-3®^^ 108lt 

F«««:*rJB2«B#»->y 10 91^3 

try HHSr4r3*B*!>->» =>E *L 1 1 2 147 

S£glT£>=* h*-/K 1 1 4li£fcry hflft&fei- 

[0 1 3 8] 13 2 6^)/^- > WT£ MHfC*5V*«t\ 
Slt^y Hft*tti-|R3«BsK!; =*>g&& (111) 

fcitfSKeitr 5> Mfctoe-y h = h (110) 
T^ft$ttx^^v\ La»u Tjfy v-y 3>e»*5j:t5 

-e*>*fc». «*^tr^ t-t/u^x<D-> 

[0 13 9] K±aWlfcJ:5l:, *JS4*«0!I<&na 
NDfi^J»J8tt^i»fl:BttB6«lcJ:ixtf, i^y Mil** 

[0 14 0] 

tt<0 fifr't^— * :/ cr ^ ^ Agjf££?f 9 N A N D 
£d<*:#<, try h»K7 * h<D%7<Uj?ft(D¥yf' 

[Ell] *J8W«c«5»i3IJfi«coNANDa5F:»»tt 

[SI 2] Hiicisjtsy^yru^^ftftflifiR*^ 



[i3] §20/^- >i-^t^ hmvfoz 9 

[eu] m3(D'<*—>U'(T'> hstc^s^vw* 

[85] 1 1 *i«ONANDl^f 5!tt*i*ffifii 

[86] moCOWift&fiLvpL-fZT- J * — 
IS 7] !Rllllft«(ONANDaTliJ5tt*«»EtBaS 

[88] *^BJ(C^5m2HiS0fJcONANDS :: F1»^tt 
^SfflcEltaSllOfllriiWSr^rH-CfcS. 
[g| 9] BSdisttey^y 7 W^frW«*Sr^-r 

[EllO] 09^)/^- >K7 ^ hEl-Cfc5o 
[SI 1 1 ] El 1 0W->W7? hSlC^ottST^ 
^**i&»rffiE]T-*>5 0 
[Ell 2] M2|£^ONAND^^fgte4^#Etg 
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